Increasing global atmospheric CO 2 concentration has led to concerns regarding its potential effects on the terrestrial environment. Attempts to balance the atmospheric carbon (C) budget have met with a large shortfall in C accounting (µ1.4 ϫ 10 15 g C y -1 ) and this has led to the hypothesis that C is being stored in the soil of terrestrial ecosystems. This study examined the effects of CO 2 enrichment on soil C storage in C3 soybean (Glycine max L.) Merr. and C4 grain sorghum (Sorghum bicolor L.) Moench. agroecosystems established on a Blanton loamy sand (loamy siliceous, thermic, Grossarenic Paleudults). The study was a split-plot design replicated three times with two crop species (soybean and grain sorghum) as the main plots and two CO 2 concentration (ambient and twice ambient) as subplots using open top field chambers. Carbon isotopic techniques using δ 13 C were used to track the input of new C into the soil system. At the end of two years, shifts in δ 13 C content of soil organic matter carbon were observed to a depth of 30 cm. Calculated new C in soil organic matter with grain sorghum was greater for elevated CO 2 vs. ambient CO 2 (162 and 29 g m -2 , respectively), but with soybean the new C in soil organic matter was less for elevated CO 2 vs. ambient CO 2 (120 and 291 g m -2 , respectively). A significant increase in mineral associated organic C was observed in 1993 which may result in increased soil C storage over the long-term, however, little change in total soil organic C was observed under either plant species. These data indicate that elevated atmospheric CO 2 resulted in changes in soil C dynamics in agro-ecosystems that are crop species dependent.
Introduction
The rise of CO 2 in the atmosphere is well documented (Keeling et al. 1989 ); what has not been documented are the sinks for this C. With 5.5 ϫ 10 15 g C y -1 emitted from fossil fuel and 1.1 ϫ 10 15 g C y -1 from land-use change (tropical deforestation), 5.2 ϫ 10 15 g C y -1 are accounted for by atmospheric increase and by oceanic uptake, leaving an unknown sink of 1.4 ϫ 10 15 g C y -1 (Schimel et al. 1995) . One hypothesis that has been forwarded is that C is being stored in terrestrial ecosystems (Tans et al. 1990; Fisher et al. 1994 ) as a result of higher plant productivity induced by elevated CO 2 . Increases in plant growth are well documented experimentally (Rogers & Dahlman 1991; Rogers et al. 1994; Goudriaan & Zadoks 1995) . Carbon fixed within biomass ultimately enters the soil where it may reside for hundreds of years (Parton et al. 1986; Wallace et al. 1990) .
The ability of the soil to store C, however, is a highly debated scientific question. Changes in plant morphology (Thomas & Harvey 1983; Prior et al. 1995) , physiology (Amthor 1991; Rogers & Dahlman 1991; Amthor et al. 1994; Rogers et al. 1994) , and phytochemistry (Lekkerkerk et al. 1990; Liljeroth et al. 1994 ) as a result of increasing levels of atmospheric CO 2 will likely have dramatic impacts on plant-microbe interactions and, thus, on C cycling and the potential for C storage in soil. Schlesinger (1986 Schlesinger ( , 1990 found little evidence for soil C storage. Lamborg et al. (1983) have argued that increased soil microbial activity due to greater biomass C inputs in an elevated CO 2 environment will lead to increased soil organic matter decomposition and therefore atmospheric CO 2 enrichment would not result in accumulation of soil organic C. Alternatively, Goudriaan & de Ruiter (1983) proposed that increased soluble, easily decomposed C inputs (as a consequence of CO 2 enrichment) would accentuate substrate preferences among soil microbes. They further speculated that preference for easily decomposable substrates would retard the decomposition of recalcitrant plant debris and native soil organic matter. The end result would be an accumulation of soil organic matter. Experimental evidence put forth by Lekkerkerk et al. (1990) has supported these contentions with wheat grown under CO 2 -enriched conditions in a short-term experiment.
Soil plays a major role in the global accounting of C not only because of the large amount of C stored in soil, with estimates ranging from 1395 to 1636 ϫ 10 15 g (Ajtay et al. 1979; Post et al. 1992; Schlesinger 1984) , but also because the soil contribution to the annual flux of CO 2 to the atmosphere is 10 times that contributed by fossil fuel burning (Post et al. 1990) . It has been roughly estimated that the 'pioneer agriculture effect' released some 60 ϫ 10 15 g C to the atmosphere from 1860 to 1890 (Wilson 1978) . This is 1.5 times the amount of C emitted by all industrial (mainly fossil) sources prior to 1950. Jackson (1992) estimated that 1.3 ϫ 10 15 g of gross CO 2 is removed from the atmosphere by crops each y. Agroecosystems are important in the global context not only because of the CO 2 fluxes contributed to the atmosphere by these systems, but also because C storage in agroecosystems could be very sensitive to management practices (tillage and cropping systems) (Kern & Johnson 1993) . All these factors combined make the understanding of the C cycling in agro-ecosystems important. The objective of this study was to examine the effect of elevated atmospheric CO 2 on soil C storage in both C3 and C4 agro-ecosystems.
Materials and methods
This study was conducted in an outdoor soil bin at the USDA-ARS National Soil Dynamics Laboratory in Auburn, AL. The bin, 2-m deep, 7-m wide, and 76-m long, was uniformly filled with the surface soil of a Blanton loamy sand (loamy, siliceous, thermic Grossarenic Paleudult) that had been continuously fallow for more than 25 years (Batchelor JA 1984 Properties of bin soils at the National Soil Dynamics Laboratory). The bottom of the bin was covered with sand and gravel and was tile drained. Initial levels of phosphorus (8 kg ha -1 ) and potassium (14 kg ha -1 ) were in the 'very low' range. Cation-exchange capacity averaged 2.45 cmol c kg -1 , and soil pH averaged 4.7. The initial level of organic matter averaged 5.0 g kg -1 and total N was 0.06 g kg -1 . A more detailed description of the soil status prior to initiation of the study, fertilizer and lime amendments during the study, and subsequent soil analyses have been reported (Reeves et al. 1994) . Initial fertilizer and lime additions had brought the soil nutrient status in to an acceptable range for crop production by the time of planting (Reeves et al. 1994) .
The study was a split-plot design replicated three times with main plots of two plant species, and three CO 2 -exposure regimes as subplots. Soybean and grain sorghum, were chosen as test crops to provide legume and non-legume crop species, respectively. The CO 2 exposure regimes were two open top field chambers at ambient and twice ambient atmospheric CO 2 concentrations and an open plot (no chamber) under ambient atmospheric CO 2 conditions.
The open top field chambers, 3-m in diameter and 2.4-m high, are described in detail by Rogers et al. (1983) . Carbon dioxide concentrations were continuously monitored using a time-shared manifold with samples drawn through solenoids to an infrared CO 2 analyser (Model 6252, LI-COR, Inc., Lincoln, NE) 1 . The atmospheric CO 2 concentration in the twice ambient chamber was continuously adjusted by injection of pure CO 2 into plenum fan boxes which dispensed air into each chamber through the bottom half of each chamber. The bottom half of the chamber cover was double-walled with the inside wall perforated with 2.5-cm diameter holes to serve as ducts to distribute air uniformly into the chamber. The average CO 2 concentrations were 357.5 Ϯ 0.1 (mean Ϯ SE) and 364.0 Ϯ 0. Soybean 'Stonewall' and grain sorghum 'Savannah 5Ј were planted in 76-cm rows orientated across the width (perpendicular to long axis) of the soil bin on 2 June 1992 and 5 May 1993. Plants were thinned to a uniform density of 30 plants m -2 for soybean and 26 plants m -2 for grain sorghum.
To ensure adequate plant establishment, fertilizer N as NH 4 NO 3 was broadcast applied at a rate of 34 kg N ha -1 to both grain sorghum and soybean shortly after planting (4 June 1992 and 6 May 1993). In the grain sorghum, an additional 67 kg N ha -1 was applied 30 days after planting (3 July 1992 and 7 June 1993).
Following physiological maturity, plants within the whole plot were harvested for determination of total above-ground production (dry weight). The final harvest was 27 October for both crops in 1992, and on 1 October for grain sorghum and 5 October for soybean in 1993. Grain sorghum heads and soybean pods were removed from plants and processed through a plot combine. Plant stalks were cut into µ 15-cm lengths using hedge clippers and uniformly spread over plots. Soybean pod hulls and grain sorghum chaff were added back to the plots with no plant residue incorporation. To simulate seed loss during combining, 10% (by weight) of the seed yield was returned to the plots. Bird netting (1.6 cm ϫ 1.9 cm opening; Dalen Products Inc., Knoxville, TN) was placed over the entire soil bin to prevent movement of aboveground residue into or out of plots. In addition, root samples were collected at physiological maturity by a root extraction technique (Bohm 1979) . Root samples were collected from 12 and 16 plants per plot in 1992 and 1993, respectively.
Plant samples collected at physiological maturity were dried at 55°C (to constant mass) and ground in a Wiley mill to pass a 0.44-mm screen. Six soil cores were collected from each chamber at harvest each y to a depth of 30 cm and bulked by depth increments of 0-5, 5-10, 10-15, 15-30 cm. Soil samples for the same soil depth increments were also collected before the atmospheric CO 2 enrichment treatment was initiated. Intact soil cores were collected for bulk density determination for the same depth increments.
Soil samples were analysed for soil organic matter carbon (SOMC) fractions using the procedures of Cambardella & Elliot (1992) . The SOMC fractions were isolated by dispersing soil samples in 5 g L -1 hexametaphosphate and passing the dispersed soil through a 53-µm sieve, with (as defined by Cambardella & Elliot 1992) particulate organic matter carbon (POMC) being retained on the sieve and the mineral associated carbon (MinC) passing through. However, with the Blanton loamy sand, the POMC consisted primarily of charcoal and most of the remaining carbon was found in the MinC pool carbon. The presence of charcoal in substantial quantities complicates the normal interpretation of POMC (Cambardella & Elliot 1992) and will therefore be referred to as charcoal.
The C concentration of plant and soil (SOMC, MinC, and charcoal) samples were determined using an elemental analyser (NA1500, Carlo Erba Instrumentazione, Milan, Italy). Carbon analysis on the charcoal soil fraction was calculated by difference in the total SOMC and the MinC soil fraction. Soil C concentration of each of the soil C fractions and bulk densities at each soil depth were used to calculate soil C content.
Air, plant, and soil (SOMC, charcoal, and MinC) samples were measured for δ 13 C content on a SIRA Series II isotope ratio mass spectrometer (VG ISOGAS, Middlewich, UK) after combustion in an elemental analyser. The δ 13 C content of the charcoal soil fraction was performed by physically picking the charcoal pieces out of the soil for analysis. Isotopes of C, with δ 13 C defined as:
[ 13 C/ 12 C sample -13 C/ 12 C standard ] δ 13 C ϭ ϫ 1000 13 C/ 12 C standard (with a standard of Pee Dee belemnite) were used as a natural tracer of atmospheric CO 2 into the soil system (Boutton 1991a) . The CO 2 source used for experimental enrichment was from combustion of natural gas (98% methane) supplied from wells in the southeastern USA and was selected on the basis of high purity (food grade) and a δ 13 C value of -52 Ϯ 1‰. The δ 13 C content of the CO 2 under which plant growth occurred was measured during the experiment. The pure CO 2 from the supply tank used to generate the CO 2 enrichment was sampled after each delivery of new CO 2 gas. The averaged δ 13 C content over the two years was -52.4 Ϯ 0.5‰. The air in the chambers were also measured and resulted in an average δ 13 C content of -8.5 Ϯ 0.9‰ for the ambient chambers (ambient air only) and -33.0 Ϯ 1.4‰ for the CO 2 enriched chambers (mixture of pure CO 2 and air).
The δ 13 C of plant tissue depends on the δ 13 CO 2 content of the air in which plants are growing and the photosynthetic pathway of the plants (C3 or C4). The C3 photosynthesis pathway discriminates against 13 CO 2 resulting in lower δ 13 C values compared to plants with the C4 photosynthesis pathway. The δ 13 CO 2 of air for the elevated CO 2 treatment (δ 13 C ϭ -33.0‰) was lower compared to the ambient CO 2 treatment (δ 13 C ϭ -8.5‰). As a result, four distinct levels of root δ 13 C were measured in our study (Table 1) . Within these four groups, the root δ 13 C content was consistent.
The original soil organic matter C content was very low with the C concentration ranging from 0.24 to 0.26%, and the δ 13 C content of the initial soil ranged from -22.4 to -24.1‰ (Table 2) . Most of the initial soil C was in the MinC associated fraction, with an average MinC concentration ranging from 0.21 to 0.22% compared to a concentration of 0.02-0.04% for charcoal. The initial δ 13 C for the soil indicates that this soil developed in an ecosystem dominated by C 3 species (Boutton 1991b) . The δ 13 C determination of the C fractions resulted in distinct δ 13 C levels for MinC and charcoal that were very consistent with depth, with an average δ 13 C of -23.8‰ for MinC and -25.5‰ for charcoal (Table 2) . Differences in δ 13 C levels between the MinC and charcoal fractions compared to the SOMC δ 13 C levels indicates that not all of the C present in the POMC fraction was accounted for in the δ 13 C analysis of the charcoal. The δ 13 C content of root tissue was sufficiently different from the initial soil SOMC and MinC δ 13 C content to allow tracking of new C originating from the crops into the soil. Isotopic mass balance methods (Balesdent et al. 1988; Leavitt et al. 1994 ) and the following equation were utilized: δ 13 C soil ϭ f input (δ 13 C input ) ϩ f soil original (δ 13 C soil original ), where δ 13 C soil is the δ 13 C content of the soil C samples, δ 13 C input is the δ 13 C content of new plant biomass input, δ 13 C soil original is the original δ 13 C content of soil C measured initially, f input is the fraction of soil C originating from the new crop production, and f soil original is the fraction of soil C originally in the soil before initiation of the study. The δ 13 C content of root material from each plot was used for δ 13 C input in 1992, and the average δ 13 C content of roots from 1992 and 1993 from each plot was used for δ 13 C input in 1993.
Calculations of new carbon are not presented on the POMC fraction because of the potential complications involved with charcoal and missed C in the POMC fraction. Soil C contents were summed over all soil depths to calculate the total C content to 30 cm for the SOMC and the MinC soil carbon fraction. The new soil content to a depth of 30 cm was calculated by multiplying the fraction of new C in SOMC and MinC fraction by its C content at each depth and summing across soil depths.
Statistical analysis of data was performed using the © 1997 Blackwell Science Ltd., Global Change Biology, 3, 513-521 GLM procedure and means were separated using contrast statements and least significant difference (LSD) at an a priori 0.10 probability level (SAS Institute 1985) . The experimental design was a split-plot with three replications. The term 'trend' is used to designate appreciable, but nonsignificant, treatment effects with probability of greater F-values between 0.10 and 0.25 probability levels. The term 'new carbon' is used to designate that portion of carbon that was isotopically determined to be from carbon originating from the plant inputs following the initiation of the study. No significant difference was observed between the open plot (no chamber) treatments and the ambient CO 2 treatments for the measurements discussed in this manuscript therefore no discussion of the open plot treatments was included.
Results

Elevated atmospheric CO 2 effect on plants
For both plant species, significant differences were observed in the mass of plant residue returned to the plots (root biomass and above-ground biomass minus seed) at harvest as a function of atmospheric CO 2 treatment during both years of the study (Table 3) . Total C returned to the soil in residue significantly increased with elevated CO 2 in both years (Table 3 ). Similar to total biomass input, in 1992 grain sorghum residue C was significantly higher than soybeans residue. In 1993, unlike the biomass inputs, no significant difference was observed between the two species, although a trend (P ϭ 0.18) was observed for soybean to have higher C compared to grain sorghum. In 1993, the total input of residue C was greatly increased compared to 1992 in both grain sorghum and soybean. In addition, the impact of elevated CO 2 compared to ambient CO 2 was greatly increased in 1993 in contrast with 1992. Differences were also observed in the C:N ratio of plant residues returned to soil after harvest (Table 3) . Total N returned to the plots in residue was much greater in soybean compared to grain sorghum in both years, presumably because soybean is a legume with symbiotic N 2 -fixation capabilities involving Rhizobium japonicum. This resulted in a significant difference for the C:N ratio between crop species for both years, with grain sorghum having a higher C:N ratio than soybean (Table 3 ). In 1993, the C:N ratio was also affected by the CO 2 treatment, with the ambient CO 2 having a lower C:N ratio than the elevated CO 2 treatment (Table 3) . A similar trend (P ϭ 0.12) was observed in 1992 for the C:N ratio to be higher for the elevated CO 2 treatment.
Soil carbon
The δ 13 C content of soil samples indicated that new inputs of C into the soil system shifted the δ 13 C content of both the SOMC and the MinC (Tables 4 and 5 ). Changes in the δ 13 C from the initial levels were observed for both crop species and for CO 2 treatments at all four soil depths in 1992 for both SOMC (except 15-30 cm) and MinC (Tables 4 and 5 ). Likewise, δ 13 C content of SOMC and © 1997 Blackwell Science Ltd., Global Change Biology, 3, 513-521 MinC was changed in 1993 in respect to both initial δ 13 C content and the δ 13 C content measured in 1992 at all four soil depths (Tables 4 and 5 ). In 1993, SOMC content in all treatments was increased compared to 1992 and initial SOMC content (Tables 2  and 6 ). Soils samples were taken at harvest in 1992, and therefore, because crop residues had not been returned, above-ground biomass would have little impact in this year. Soil sampling in 1993 would include the impact of above-ground biomass from the 1992 growing season and the root biomass from both years crop production. However, no significant treatment effects were observed in SOMC in either year.
In 1992, no significant treatment effects were observed in the total C content of the MinC fraction (Table 7) , but in 1993, the total C content of MinC fraction was generally increased compared to 1992 levels and significant treatment effects were observed (Table 7) . In this year, the MinC content was significantly increased in grain Table 6 The effect of plant species and atmospheric CO 2 content on total soil organic carbon content and soil new carbon content (g m -2 , isotopically determined) †. Values within a row or within a column followed by the same letter do not differ significantly (0.10 level).
Table 7
The effect of plant species and atmospheric CO 2 content on total soil mineral associated organic matter carbon content and soil new soil mineral associated organic matter carbon content (g m -2 , isotopically determined) †. sorghum compared to soybean and by elevated CO 2 compared to ambient CO 2 , with the difference due to a significant increase in elevated CO 2 in grain sorghum (contrast A vs. E sorghum ϭ 0.03).
The new C content in the SOMC and MinC pools calculated from shifts in δ 13 C are shown in Tables 6 and  7 , with new C found in both the SOMC and the MinC in both years and with more new C observed in 1993 compared to 1992. The amount of new C found in SOMC and MinC depended on both crop species and the CO 2 environment in which plants were growing. In 1992 while no significant difference was observed for new C in SOMC for grain sorghum, new C in SOMC was significantly lower in soybeans under elevated CO 2 compared to ambient CO 2 (Table 6) . While not significant, means for new C in MinC were similar to differences observed with new C in SOMC (Table 7) .
In 1993, more new C was observed in SOMC with grain sorghum in the elevated CO 2 treatment compared to ambient CO 2 (Table 6 ). This is consistent with increased C inputs from crop residue (Table 3) . With soybean, more new C in SOMC was found with the ambient CO 2 treatment compared to elevated CO 2 (Table 6) . Similarly, in 1993 the amount of new C in the MinC fraction was significantly lower in elevated CO 2 compared to ambient CO 2 with soybeans (Table 7) . This was not consistent with the levels of residue C input into the soil from soybeans (Table 3) .
This pattern did not agree with the observed C levels of total SOMC and MinC in the soil, which indicated no significant difference between crops and CO 2 treatments. In fact, treatment means indicated increased storage of MinC with elevated CO 2 with soybean (especially in 1993), which is consistent with the levels of C input from residue measured in this study.
Discussion
Several contradictory hypotheses addressing the potential for C storage in terrestrial ecosystems have been forwarded (Goudriaan & de Ruiter 1983; Lamborg et al. 1983; Bazzaz 1990; Lekkerkerk et al. 1990) . To date, none of these hypotheses has been proven, and the δ 13 C data from this study indicate that some of the different mechanisms described in these hypothesis, while seemingly contradictory, may actually occur concurrently depending on the plant species involved. Bazzaz (1990) has argued that decomposition rates in soil with elevated CO 2 may be slower due to the increased C:N ratio of plant residue grown under elevated CO 2 conditions, while Lamborg et al. (1983) have argued that increased soil microbial activity due to greater biomass C inputs under elevated CO 2 could lead to increased soil organic matter decomposition ('the priming effect') and therefore atmospheric CO 2 enrichment would not result in accumulation of soil organic C. There was evidence of a priming effect in SOMC measured with soybean. While the soybeans with elevated CO 2 had higher biomass inputs, more new C was observed with ambient CO 2 compared to elevated CO 2 , but no change in SOMC after 2 years (Table 6 ). However, there was no evidence of a priming effect with grain sorghum, with more new carbon with elevated CO 2 for both SOMC and MinC and more total MinC in 1993 (Tables 6 and 7) . These results are consistent with results reported by Prior et al. (1997a) for short-term CO 2 efflux from this study, which indicated that elevated CO 2 increased CO 2 efflux under soybeans but not with grain sorghum.
With grain sorghum in 1993, MinC and the calculated new C in MinC indicated increased soil C storage. Since most of the soil C was found in this C pool, this would indicate that increased soil storage of C may occur over the long-term. This agrees with the hypothesis that increased biomass inputs into soil (due to increased plant growth and higher C:N ratio with elevated CO 2 , Table 3) will increase soil C storage (Bazzaz 1990 ).
With soybean, elevated CO 2 had no significant effect on soil C (although means were higher), and the calculated new C in elevated CO 2 was decreased compared to ambient CO 2 in both SOMC and MinC. This is consistent with the hypotheses of Goudriaan & de Ruiter (1983) which proposed that increased soluble, easily decomposed C inputs as a consequence of higher atmospheric CO 2 could accentuate the substrate preferences of soil microbes and a preference for easily decomposable substrates would retard the decomposition of plant debris and native soil organic matter. This hypothesis is also consistent with data reported by Lekkerkerk et al. (1990) using 14 C techniques, who found that the input of easily decomposable root-derived material in the soil of wheat plants was increased but, due to microbial preference for these materials, turnover of more resistant soil organic matter was reduced under elevated CO 2 . With soybean, there was evidence of increased residue decomposition under elevated CO 2 conditions, with a reduction in the accumulation of new C. However, this increase in new C decomposition with elevated CO 2 was apparently accompanied by reduction in original SOMC decomposition (Tables 6 and 7) .
A partial explanation of the reduction in the calculated new C in soybeans may be from shifts of δ 13 C content due to discrimination during decomposition process. Boutton (1991b) reported that the δ 13 C content of lignin is often 2-6‰ depleted compared to whole plant tissue δ 13 C. Since lignin is resistant to decomposition, SOMC δ 13 C content could be depleted due to the decomposition process, especially in this low SOMC soil. This effect could also be exaggerated with the ambient soybean treatment since the difference in the initial soil δ 13 C content and δ 13 C content of root tissue is closer compared to δ 13 C of roots in the other treatments.
The difference between new C storage compared to total C storage clearly indicates that shifts have occurred in the decomposition of SOMC due both to crop species and the CO 2 environment in which they were grown. It also indicates that shifts in the decomposition of original SOMC occurred with the change in crop species and atmospheric CO 2 level.
This difference in plant species for plant decomposition mechanisms could likely be driven by N availability. Green et al. (1995) reported that additions of NO 3 -following corn production promoted corn residue decomposition but suppressed C mineralization from SOMC. Changes in the mechanism of soil C storage in agroecosystems due to species effects have been noted by Prior et al. (1997b) . They reported that soil under freeair CO 2 enrichment which had three years of cotton production and two years of wheat production (Prior et al. 1997b) showed higher levels of organic C, but that the decomposition processes may have been different between the two plant species. Our data suggest that the potential for a priming effect could be species dependent; differences are likely due to changes in the C:N ratio and other quality factors of plant residue and the cycling of N in soil. These speculations agree with findings of Torbert et al. (1995) for the decomposition of cotton residue produced under elevated CO 2 conditions. Differences in decomposition between cotton plant parts were due to changes in C:N ratio, but not due to changes in C:N ratio derived from the elevated CO 2 effect. In their study, the rate of plant decomposition was driven by the intrinsic ability of the soil to support microbial activity. The change in decomposition of the plant material may have also been affected by changes in other plant nutrients in the soil and to changes in soil moisture status due to the treatments. Our data suggest that elevated CO 2 may result in increased storage of C in soil over long-term, but that the mechanisms for storage may be different for different plant species. With grain sorghum, the high C:N ratio led to slow microbial decomposition resulting in increased new soil C, but storage of C from elevated CO 2 was increased only in the MinC fraction. With soybeans, the low C:N ratio promoted microbial decomposition of new biomass inputs, however, the increased decomposition of new C inputs in elevated CO 2 apparently reduced the decomposition of old C, resulting in a trend for increased soil storage of C.
